Abstract. This work in progress presents a prototype multi-simulation environment for the Rodin platform that enables import, co-modelling and co-simulation of dynamic models and formal Event-B specifications, which can help in the design of mixed discrete-event/continuous-time systems. The proposed solution is based on the Functional Mock-up Interface standard and ProB animator for Event-B. The involved technologies and co-simulation semantics are explained, followed by a demonstration of preliminary results, obtained from a landing gear case study.
Introduction
Hybrid system models are a mixture of discrete-event and continuous-time components that can be domain specific and therefore require different development tools [1] . At the same time the complexity of systems, in particular within a safety-critical domain, demands the application of formal methods [2] . Both challenges can be addressed by integrating the existing technologies [3] . We propose a simulation-based collaborative approach that combines the Event-B [4] development in the Rodin platform [5] and co-simulation with tool-independent physical components via the FMI interface [6] . The approach is demonstrated on a landing gear example, modelled in Event-B and Modelica [7] , and co-simulated in the tool.
Modelica and FMI
The Modelica language and the Functional Mock-up Interface standard for Model Exchange and Co-simulation are designed to facilitate tool integration and interoperability. While the Modelica language provides an object-oriented equationbased notation that is natural for describing physical processes in a structural way, the FMI interface enables the exchange and co-simulation of models from any tool that supports the standard by exporting them as a shared library (FMU) with a common interface and model description format. The co-simulation of exported FMI units is performed by the master algorithm that must be designed by the simulation host.
Rodin Multi-simulation
Our co-simulation environment RMS (Rodin Multi-Simulation) provides a generic master algorithm and an extensible simulation component meta-model that currently implements Event-B and FMI components, which map to Event-B machines and FMI units, respectively. The environment allows diagrammatic composition of components via input/output ports and visualised simulation, coordinated by the master and executed in fixed-size simulation steps (communication points), which is a standard simulation approach. The simulation semantics of Event-B components is defined by the IO events, executed at the beginning of a simulation step to read the inputs, a sequence of proceeding events that master selects non-deterministically, and Wait events that mark the end of the step. The simulation of Event-B is performed via master by the ProB animator [8] .
Landing Gear Experiment
RMS environment has been exercised on a landing gear system [9] that consists of a cockpit interface, a discrete controller and a continuous mechanical/hydraulic plant. The task of the system is to control the manoeuvring of landing gears based on the input from the cockpit and the sensors of the plant. The initial experiment uses a simplified version of the original specification, in a sense that it omits the triplication of each sensor and implements a single control module and a single manoeuvring sequence, i.e. gear extension. The plant (analogical switch, electro-valves and landing gear/door hydraulic cylinders) has been modelled in Modelica (Figure 1 ) and exported from the Dymola tool [10] as an FMU. 
